Receptors for parathyroid hormone and parathyroid hormone-related peptide: from molecular cloning to definition of diseases.
The parathyroid hormone/parathyroid hormone-related peptide receptor belongs to a distinct family of G protein-coupled receptors, the members of which usually signal through at least two second messenger systems, adenylate cyclase and phospholipase C. The parathyroid hormone/ parathyroid hormone-related peptide receptor is most abundantly expressed in bone, kidney and growth-plate chondrocytes, and, at lower levels, in a variety of fetal and adult tissues. To search for human diseases that are caused by parathyroid hormone/parathyroid hormone-related peptide receptor defects, genomic DNA of patients with pseudohypoparathyroidism type Ib and of patients with Jansen's metaphyseal chondrodysplasia was screened for mutations in all coding exons of the receptor gene. Inactivating parathyroid hormone/parathyroid hormone-related peptide receptor mutations were excluded in patients with pseudohypoparathyroidism type Ib. However, a receptor mutation that causes agonist-independent, constitutive cAMP accumulation was identified in a patient with Jansen's metaphyseal chondrodysplasia, a rare form of short-limbed dwarfism associated with hypercalcemia despite normal or low concentrations of parathyroid hormone and parathyroid hormone-related peptide. These findings allow the conclusion to be drawn that parathyroid hormone/parathyroid hormone-related peptide receptors mediate the endocrine actions of parathyroid hormone, which are required for the control of calcium homeostasis and the autocrine-paracrine actions of parathyroid hormone-related peptide, which are required for normal growth-plate development.